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[0001] ^iib > 3t^««J»#ffl3t*fe*Cf**i«ffl^fciBi«a*»ilc:HT*. <* l J 

Wist 

[0002] VA^E- KTO^fiSa^^BtLT,SMM>SfiSa^^g^3<feO c &«M>gfiaa^^ 
Cooo3] i©*»*^3SiftS»ffl«ffla**ltO*#«tLTB:.«l*Br7 , JUs='5A*fl!) 
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ftftXWi . : # &fl¥i l - 242226-^ 

ft if* St 2 :ftB§3 0QL-2q q 5 # 

l&ttfcarj x 1 O^m'/Ntt T0ill St ^> nx ^ny =n z © Hi U * O* * 
©HrtttMttRc^ 00~i 0QimT$U;K)*3 <&3fc¥*i«»;*\ 3fe9M£fllftaifc 

2 

3 3 

o 

[000] »*bV^HJgB®U:fe^T», ±|B^3 <D3fc^*l«J»«.ilRS»fl!)jR*«3r3 
[00a] frSU^JgKHBIBCfct^tt* ±13^3 0^¥tt«t)S»,nx=nyyn 2 <7>ili« 
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[0010] *mw<Dmommiz*.ft&. jfcfiA*j|,j!r««**i*. n.(om^n^)i». ±ib 

[ooi4] tt±a)*»u:»***u:*titfv*3t^©iiJR*t»ifl!)3fe^*l«J» (*/2fih 
* *i O M ffl M fc 03 * "T^ ft *3f S W (CSS S T c t lz<* w % # ICR It a & * 2/ 

[0015] [Hi]** eg>»*i,v ^Hffi jgsg c***^»«««-*3te« (omv&mm 

[0016] 10 *3**HKJSttfiI3te« 

nn «3fe-? 

12 £ia>3fc££M$4tJf 
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13 M2<n%¥ffimm 

14 nscDX^mmm 

20 JtSa-bJi, 
100 ^SSA^ji, 

[0017] (fflM^O'lB-^-OSS) 

* agio s tea ct^ffl m o*ib-§- <z>m » tib v>m vt-$>%> 
&>k h y j »® rtT-jiffi^ izmmtt facr^s, jttjaia^ ft) ©jsar*-??*^ 

hz J »JP*:£ia]a>JS#f^T-3?<S>o ^fc.flix.tf hx=ny J »,nxfcny#i&SglZt£U 

(2) 19 MiffiMRe-'tt, 23 c ClZ£lt%&:ft59Gim0>#T*IiJ;£Ufc7<IUA(JB) 
W F*l<7)^ffllHii€U 5 oRe»> &fi59Chmlzatt%7<l|,A(JB)<PS4lfili;6-[£k it 
ffilfll^l^WS^^+l^+l.nx, nytU d(nm) *7<JU A OB) <7)J1 & t Ufc 

> 5t:Re- (nx-ny) XdC<*. & lb Sfi%> „ 

(3) W9al5 [SjOffcfflMRthtt, 23 C CC£ frt*&fi59 Qim0>#T-US UfclP**" 
[SjOttffilt**^** RthB» &ft59GimtZfctt*7<ll / A0S)<7>3iffl$i&;£- l°K JP 
frfi fiO>JS#f^£^*Vf*Unx, n z tU d(nm)*7<M,A OB) <DBfr£l>tz£&. 
5$:Rth = (nx-nz) XdC<fc $> 6ft*. 

(4) *wa»ciB«*n*fflR , MB-^C'W*n*as*^a) i j BSi<?>3t¥ttflt 

JB€£U 2 J »H2<7)*^iifltJB£llU i**?G> 3 J »Jii3<D*¥*i{* 

JBS^To 

(5) r jn./2K J fc», «*#ffi©«»*|o]**T*itill«3t*» 3iti«I%«) 
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(7) t] 'J ait ® j sRJi 6ttAJHt*fc«,*a> 

ffl «^ T # SI T* -M*? )lM iZ <*. oT te L*y «ft % L/T □ 'J it ( Sit AM it ) 

(8) BiRjRitiDaft^jJras (famJ5l~F J MiRSftrroRftttro+'frR* 11 *" 

-nXP 

ZZX\ n >£ firt J ^ -a>¥^Ja U P U*^ 'J ft @ * a J§ <7> 6 

t^b^Cnm)**?. ±IB¥JSJffliff*nB\ (n +n )/2T-a*tl> 1 .45 

o c 

o e 

(9) •*<7^»J fc (* , 58[ ffl« *K«J A tf » * w y*5£ ffi) Ux^r 'J i£ t 

bi;^zi/(Pxw) 

PB, ±|B<Da^ x PBl]UX7 il -'^iEfS]@<b®0)6-t+AI^V : 5 L (nm) ^/ft.WB^ 
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^-f^AaJMStb^To ^-I^Jl^JSffltfcWfc*:, W = [X/ (X+Y)] X 100T*a* 

[0018] A. 3t^«««#fi3fe* 

A-l. 3fe^««»tt«3fe*0>±<Mt/* 

x « ji * tix t\* o n ffl ft c b > ffi * •? m <D % m ffi m m v m m * ft* y,\m c » , e 

^(DiS^^^y^UACS^-ti^^aS^tlTt^o *6tZ, ITCH'S* 

[0019] ±E»l©3t¥*l«Jil2t*, 3te3*tt«»0lft**«/r2xi 0""m 2 /NttTO)i 
fli St*>nxyny=n z 0)li«S#U # rtttffiSRe #2 00-30 Qun 

T'£*><, -tlE!g2<7>*#}fittJSl3», %&®.&WL<M&ttmtF2Xl 0""m 2 /N«T 
<7)^aiS^^,nxyny=nz<0P#SWU # ^0® i*K4*IMRe tfgO-H.60 

2 

nmT&2>o ±IBJg3(753fc^ffi<SJ§l4»,nx=nyyn z tf>ll^£*r U ^0>® fcttffl 
MRe 0~2 OimT'&^ # *0)B&fi [pKDttffiHRth *3 0H 0ChmT*&* 

3 3 

. * tl^ft* &5£<&A-2«,A-3^fc*tfA-4:iiT*f£B£"r&o 
[0020] *#SB8Cd3^Ttt, 02135* T**C* ±IB^l<753t#*f«®l2B:, ^-<DiI*§$ji|B 

o^SccB.'(i3fe^lIIl<7)l!Rl^X^AU:>C^UTS.a#f^■IHl^Jt:lO , ~3CP t-&^#£U 
<Bl2° ~27° T-^vJ^6lZ0^U<»14 o ~25° T*&% 0 ±13112 3**1 flt 
J113B, ^WMffllllC^il^^iniOiRilXSlAlZ^ UTFlf^W^M * 
*lZUTaJl*tlTU*c ^fl^ B^^^-miOiRijXSiAlZ^f UTJ5B#ftlH]*JU:7 0 
° -95° T-&v s 0$U<»72° -93° *6(c»$L < B74° -92° T*$ 

% 0 *61C, ±IEl?l30)*^*i«Jf 14B, ^OSffl«iD«"fi3t^-ini«)iRiR«iAK:*f 
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SC#*U<B74° --92° T'^-&o Z.<D&***&l£.0)tiLW.m&T'%i^.<D?>-3<r)%¥ 
*«i««lt*ctC*«,VA^- KftC^JSSSSlfcB^MaKDVA^-lll 

IC#£U<B11 0~27 QnmW, *fc#*l><Bl4 0~27 Q,umT?**. *^^SC 
$J t fciSii^ 4fe ft sm& t % Z. fc C * y % nx tnz ©i SS tC A € < (nx J J nz <= 
B> fit*©=«UlE# CJi**W^CrU— Nr60/xmi^±<Z>JP&£W~3"2>a>U: 

H*<D«*(r**)6»4ji«jfi)**-r*«*fl>3i6#*t«ji#fi3te«fcjt«"r 

*fc,*fSW©3t^««Jl#«3fe*B,±#»***«u:<h*<-r*cfc«'T?«*. 

[oq22] k-2 . %\<r>%^mm 

mi o)xmmmm 12 b, t/2&i:UT}aaigu§.5o mi<D%,¥mmmtf */2& 

«. £©<fc»fcm<D3fe^««*(DiBrtttfflliRe B, 2 00-6 0(hmT?»«, «U< 

1 

B22 0~28 (hmT*«, £slZ$?SU<B23 0~27 QimT'^o*6t, -tlBf£ia> 

*#Mfl*Jf 12 B, nx yny =n z ©S iff *#t*. 
[0023] .hIE£l0>*¥}£fltJS<Dj?&B, ^/2tgtL/TgfcjS^tC|i#gUi** 5 lZ|gH 

£*i*#%o W^x.tiB,iP*B.F/fMa)®rtf4ffiM*'#6ti«.**lz^^*ti#* 

o *#WlZBv©^Bs^*U<B37 -63/unW, £SlZ#* U<B4 0~50 n m 

T-&*J V Sfc#*L<B43 ~47/xmT«*. 
[0024] -tlBHtl<Z>*^*i{KSl2B, 3feWtt«f»<Olft»fiijar2Xl 
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U<(*2. 0X10" 0X1 6~f\ *6ic»$U<ttl- 0X10" 2 '-i. 0X10" '<b 

«S*if*»IM Sffl t^fgi03fe¥««Jf«JB^-r*ct(z«fc l J,»6ti*il^a^ 

[0d25] ^roji9ft3fe3*tt«»^JEl^*«HB<Dft««fcUT»,««*u7-f>*«II8 

* U7 *>3S flMB I* . m « * U7 *>*m£ 3Mi fc UTM£ * *U>ttlili 
«*tf,4*l» 3 Fl-24 06l7-^tt«v W 18*3- 14882 4$M¥3-l22l3 

Mat (&)M£#, *tt*U7-f>©f"tiPM*#, «tt#U7*>4a:^U>» T'Ptfu 
>^<7)cc -*u7-f>tfl)*M'&{*:(fta»CI*» 7>$fAftM^-*), Cti 
6«^t&^^J| / *>^'< 5 ^(7)^?»#T*^14Lfc^^7^14^, ^*IS0> 

[0Q26] ±|EyA#A^>m^v-7-tl,T»,#iJx.tf, ;)\,#)\,*>. &*&t:<»T)i*)\, 

^^U-2-yj| / *ji / *>, 5-x?-)l-2- S)l*)l*>* 5-^^-2-^* 

vv-?p^>^vi>> 2 ,3 — vt ha^>^p^>5ifevi>^;v^^y^-^$ft KP-7- 

14»B&&. 0iJ*.fcf, 6-^;u-*u 4:5, 8-v^y-l ,4 ,4a ,5 ,6 ,7 ,8 ,8a 
-Tt-^^t HP^-7^u>, 6-i*j|,-*« 4:5, 8-5o<£y-l ,4 ,4a ,5 ,6 ,7 ,8 
, 8a-?t^5?tfci^"7^u>, 6-i5 L, /r t >-*u 4:5, 8-v*£y-l ,4 ,4a ,5 , 
6 ,7 ,8 ,8a-3t**t: fcr*"7*uX 6-*Pp-\ 4:5, 8-v*£y-l ,4 ,4a ,S 
,6 ,7 ,8 ,8a-:t?£fc|d-r7*U>*6-v7V-- a y 4:5, 8-v*£y-l ,4 ,4a 
,5 ,6 ,7 ,8 ,8a-*?;*t:HP^72u>> 6-t'J5?;|,-\ 4:5, 8-5?**y-l ,4 
, 4a ,5 ,6 ,7 ,8 ,8a-*^t ta^7^U>s 6-* Hr^»ju#-;|,-1, 4:5 ,8 
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-V*9J- \ 4 ,4a ,5 ,6 ,7 ,8 ,8a-tf**fc ta^"7^U>^; vW>5?i> 
©3 ~4fi#, 0ljj6.tfv4 .9:5, 8-v*2y-3a, 4, 4a, 5, B, Ba, 9, ga— ***fc 
Ha-1H- / ^>W> : 7 5 >>4 .11:5, 1 0:6, 9- S'AXS^- 3a, 4, 5, ^, B, 

9 ,ga, i o l o .nn ,iia- Fr-fin Hd-iH-v^n^>^^>^t>#« r #if 

[OQ28] .tSB*3|*3tu7-r>#«IMB* h;n j|, -A— *I— ^a>«*CRH 

^97(GPC) aTSSSU*a![¥^»^«(Mn)« , »*U<(*25, 000-2 OQ 000 
*SCff*U<l*3Q 000~10Q 000 Sfc#£U<»4 Q 000-8Q OOOT'fc*. 

[0029] ±iB««^u7'r>m^fli* r y^* > )| / ^>^ ; E^T-^M^* = '(* : ^*^^ioU 

#3=l/<»95%&_tT'35^ *«.#*U<B99%#.-tT?a»*. fflT'&tlB 

[oo3o] ±ca«3tu7-f>**i»*»«*©«a« , i&jR*nT^*.*#« fc i^», b 

[0031] ±IBt;i,p-^*»flBtLTl*,e*©ffl-W*-tt;uP--^3R»l»(fta(»U:»» -fe 
— K-b^p— x5?7ptf**— H»<r#W S*i%. tj[,P-7,hY7 7 irr-M>' J 7 7 -ti 
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[0CB2] TAC©^n°<»MifclT». ll^l?^^^©^^^^ UV-50 J , r 

rSH-5 0 1 , TSH-8 0. rTD-8 0LT J , TTD-TAC- 1 . tuz-tac- 1 

-*80>*mv l -'-% J ^#^lf 6*1*- TD-80U J ##*LV\2I 
a*fc*tfWAttCiI*l*#ST»*. TD-80U J B,4$(ZITT*-f7 , fl>5SqqS 

[0CB3] ±Ml<D3fe^*t«Jl 12B. ±B*«3j-u7-f>*«M*fct*-tE-bJlP-^* 
ffllii#6^m«*l£7-fJl,A£&#T*CfcC^# Stl*.*tt*U7-f>m»l»* 

U»*.*#ttCB,«#ft«*#*U<*l. 75 ~2. Q5«, *6Cff*U<»l. 
8 0-2. 00f&v«t.»*Lr<Bl. 85 — 1. 95ftT?»*. ;:0 £ ^ T*3* # T*Jlt 

js*,ffiffl*n*«ins<oa».«ffl**i*7^Aa)J»*,sE#ft**oSLrra^ 
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9k m <D *b Mk «5S « C* » U» * IB f*3tt « * *^ ^ * 1 05 * * m ff • 6 n * 
[0036] Hl»lt*t, *l<D3te3**i«*l2BU fl** M tS203t^««Sl3 to 

il&JJg (H*W) *» It. 11 *2<D»^««JI 1 3 CSS ft 

ji o) « h *ci<o* * ctt t« fcf ot % a cm A,£ 

[0037] ±BfttfKijjf<Dj*&f**ttJ3 att*ft«a*£CfcirTM»ji*tt»*.*tt 

ftC»,&S8J@<7>J?&»s#*l' < »l|*ni -4 00/im.*SC»*U<»5prm ~ 

[ocb8] ±B*«a»^*^«**M fc ^ TB » ff * M ** tt ** J;ar * ffl * tl ** - 

[0039] a-3. nuDft^mmm 

-16 QimT»«, $?£U<telO 0-15 OunT»«» *SC#*U<&11 0-44 QimT- 
fcSo *SC, ±|B»2©*W«J113l*»nacyny=nzfl>aJ*f*»***"*"*- 

[o«ril ±aBS&2<D3te3*tt«*<DJi&tt* Ji/4«fcUT*fciB«ca«U§***CK£ 
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[0041] ±sB^205^^tt«®l3tt, 3feSIM!fe#»G>lft*tfl*r2Xl 0""m 2 /NttT, * 
U<»2. 0X10~ 3 '~1- 0X1 0" A *S(cff$U<ttl. 0X10~ 2 '~1. 0X10" '<b 

sti^ii&a^sg a cteJt* nm*, 

[0042] c<D«fc*^3t»ttlR»^£L»*«IIB«>ft*ffil fc L''^f*v*tt*U7-f>**IIB 
[0043] *2<D3fe¥*«m3fl>Birt{4fflS£Re -tIBA-2Jl CIESSOSm* U7-<> 

Cff*L<»l. 22 ~i.42tt»«fc#*U<Bl. 27 -1. 37ffiT»*. 

* t- s # ^ tz * «, * % « <7) a m SiS «J C §6 m \M H rttt ffl M € W T % S 2 

«ffl*n*7^UA<0»*,5E#<S**Cy6LrrJE' f,; U»*. 
C»,5£#/M».#£U<»13 0~15 tfC, £SIZ#£U<»135 ~l45 c C\ 

£U<&137 ~l43 c CT-&*„ c(B<fc*fcfigT-&#T*cfcU:<M^*fStyi0>a&m€ 

[0045] Hl*#j«t-*t»Sl2fl>3fc*»«Jil3».SBl<03fe¥««J112*:»3a)3fe¥a« 

Wl4fcfl)HC:Illl**l*. f!2<7>*^*ii{»Jg£IBE"3"*>;&5£fcl/C», gWtZjSLTT 
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mm 14 y# w*. % 3 ro^^M«t v i4#m@«i£ (□ y^re ft a <n Ji/ 
[00*6] ±Bmmmm^mM^mmm^r^,i'tm^^.m^mmmM^m^srL 

# If 6*1*. 03 H=<*#'J fc tt , «< V^T* - N»« m <DS*« « 

it* , *s*« juTK^^jua^ostt* fc fi* ux* t» &tt*J 

cs-^wfc acinic a^Mtf^t^"^ S3<&##*$«Jf (&e)n#u: 

mmm « % t> *> xm £ x-<& ott strosjti^ # m * izm± * *i» % . in 
mm-tzm-ST'&iT^ minimum <r>mnwtrmm£.tt±z*im*o &<b. 

[oc47] ±iH«^M^esiJ»>^^Hr.^^^^^^ l - T *' <,; ^- tlB<7>#a,£ " t 

PS! UTfc«H,\. Sli^i^ . 3R*» Cfc l***<fcffl« 
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[ocas] ±E*2<D3t#««»^<0«»»J«>* :i: *»» BttCJ&LTMR******. 

<»0. 5 M m ~iS/inu»*#*l/ c Bl*m 4 0/tmt'$«. gfiSJ® 

U& *« K (Microhardness) » > # * ^ »° . 1 ~0. 5 G P a T» « , * 6 C» * U< »0 

.2 ~0- SGPaW.tfeJfS^ttO. 3 ~0. 4GPa T'3?*o W Ui & 

mh4 ooa n sa£ mha- 4 00 > n %m * *■ w * eg * 



[00*9] a-4. m30)%^mm 

[ocbo] 3 ±|B»3©***«»14©J»*^^tt*«Rth 8 ttv3 0^O(himW^** 
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L<«6 0~18 (hmT»«» *6lZjf £U<»8 0~150nmT-3>^ SfeJf *U<«10O 

§t^$u<»i ^/imt'Ss. ca><**&j?&»* — c«fc**2J^7c 
< k m u# * . * 6 c „ m 3 <7> # # m m m «* ?» c * < a t * c c * « > & a ? * n 

[0051] #*L<B, ±«Bll3©3t#*lfllJil4H:,flilRJ6#fl!)a«*»« , 35QimJ6lTT«* 
OnmttTT'*«,tfcff £L<»3 0(hmttTT-$%. — J5f» il & & M ft £> T 

[0052] -tE^L^yy^KfciHflsJi izfcit^si+^v^a.fcP^i^fcto.QL -0.25 » 

mT'$«, *SC#£U<»O.C3 ~a2 C»imTft«, Sfc#£U<»0.05 ~0.15Aim 
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[0053] fc^fc):, ±|Bm30)3t^4i{K®l4», JlIEd UXx'-^Iil nx ~ny 

& S ^ S. Ui * ® Hi ) <D ft a 00 i: UT » % * « Pj- U 7 > 9K » AS & * # * J U □ ~ * % 

TAC7 A) I* x nx =ny 7n z © M# 7 >fJ[,AT'$%, 

[ 0054] A -4 - 2 . HI 3 <7>3fc ® (□ ut.^ V IrI BMb ») *JB J* SUA «8 : ?S 

[0055] itBJfcSttfsHJvJSS^T — (0a*tf, M^tt^y^-^Cf***^^— ) 
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±sBHElq]1*»€iaj£"3"*£fcj!r-ee*. m-^C^tf'JT-tfjgj^+i.&Ji 

[0056] ±IB^S 3 p ; Ey^— fcUTB,ft£©a«*ftffl^yT—*l*ffl 0(*tt\ 

002-5337 42(WO 00/37585) , EP3582 03 (US52H877 ) * EP6613 
7 (US4388453) * WO93/ 22397 % Ep 0261712, DElg5 0*224 , DE44OSI 7 
L, *3<fcO"GB228 C445 H CC«©M^tt^vy>' f " l &1i*« , «ffl T-i**>o 
fcM^14*V7>**£^©JI#0!)tUT«, 09*B\BASFthO>ffiffiteLC242 , M 
e r c k*t <D ffi 5&=S E7, Wac k e r - Chemtt © ffi SB^S Lc~ SiUic on - CC 3767 # # 
If Stl*. 

[0057] JilBJfcfia^Ey-^-fcUTtt, » ^T^ 1 ^tt^ffl^^— *K» UteM 

[0058] [<bi] 



[0059] ±ib^(d cas^T.A'^afA'B. n*^tts«au ^-t-ti^oT 

it UT , -0-, -S-, -C =N-, -O-CO-, -CO-O-. - 

O-CO-O-, -CO-NR-, -NR-CO— , -NR-, — O-CO— NR— , - 
NR-CO-O-, -CH -O- *ttt-NR-CO-NR«a U Rtt> H*tBC 




■•• (1) 
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4 

[0060] ±|B^(1) Ca3^ T * — T-^oTfcgfcoT^Tfc^t^ X'&ZZttr 
[0061] JiiB^d)^^^-©^ T'fe, A 2 «. *tHf*l, A'lZ^f UT^HilcKSS*! 

[0062] JiiE A 1 <J3 <£. £)► A 2 & „ ^tVftlMftl/T, TIB^ 

Z-X-(Sp) •••(2) 

n 

T*lt * ft* Z.t.1fft * U< , A 1 a* A 2 » H L'fi T-fc* Z # *LV \ 
[0063] _tiB5$(2) Ci3t^»ZB»«ttJI*aUXB±IB^(l)TS*Lfc«W7?*w, 
SpB. 1 -3 OIBfl)«*J»-f 0>lllft*t(*#llSl©7J|, 

I 4 

[0064] _h!E5S(2) iza^T.ZH:^ TIB^T-a^tl^J^^HOt^tl^T-^ilt^^^ 

)l s n- 7 5^1, , i- ? ^Jl v t- Zf^Jl^ OS, trm If 6*V&. 
[0065] [-<fc2] 




[0066] _tiH3$(2) iz*3t^>SpB, TfB^T-a**i*J!^ a<7>t^*i#T°a3*£:fc 
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0067] [is 3] 



(c H) p - -( c Kfec H>0) m c Hfec H>-, -c B^c B,scH 2 c B,- ( 

c H, CH 3 gH 3 

.c H,C H 2Hc fc^c H,- ( -(c hfec HD^nC hfec B 



Q 

I 

-(CH 2 )feC B -c B,c B^c B 



[0068] ±IB^(l)lC^t^^M», TfE5C(3) T-a*tl*Ct^^*bV\ T!5^(3) Izfc 
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